with the ordinary mono-vaccine. We have found it has produced a fair amount of immunity, as judged by agglutinins. I do not believe that agglutinins are a good means of judging, but still it is the method commonly used. First, the immunizing value has been good for cases which have been treated. Secondly, the reaction has not been excessively high. Thirdly, there is a great gain in time if men are wanted quickly. Fourthly, the amount of typhoid vaccine which we are using in the Navy has not been diminished, so I hope we shall not only secure full protection from typhoid, but that we shall get a moderate amount of immunity from other diseases.
Professor CASTELLANI, M.D. Having had the opportunity of seeing numerous cases of paratyphoid fever in the Tropics, where I have been practising for the last fourteen years, and recently in Serbia, I may, perhaps, be allowed to make a few remarks on the subject. In Ceylon the commonest type of the disease was paratyphoid A, while in Serbia paratyphoid B was much more frequently met with.
As regards the clinical symptoms and course of the malady, one may say, in a general way, that paratyphoid is a milder and shorter disease than is true typhoid. But there are many exceptions. I have seen several cases of paratyphoid A lasting for two, three, and even four months, and I have seen several cases end fatally. In my opinion, paratyphoid cannot be clinically differentiated, at least in the Tropics, from true typhoid, especially as true typhoid in tropical countries very often runs a most atypical course and may begin quite abruptly. The diagnosis of the malady, therefore, is based on bacteriological methods, but of those it would be superfluous, here, to give a description.
As regards treatment, it should be on the same lines, in my experience, as that of true typhoid. I may say at once that in Ceylon I still adhere to the old rule that typhoid and paratyphoid patients must be kept on strict fluid diet during the whole course of the fever, and for some days after the fever has subsided. I know, of course, that the modern tendency, both in America and Europe, is in favour of giving a more substantial diet to typhoid and paratyphoid patients; but in Ceylon and India both diseases often show a malignant type, and the mortality from them has been much higher than in Europe, so it is better to be on the safe side. One of my colleagues in Colombo abandoned the old rule, but he had such disastrous results that he soon returned to the time-honoured practice.
As regards drugs, I can endorse the statement made so many years ago by one of the greatest clinicians of modern times, Sir William Osler, when he said that the fewer drugs given to a typhoid patient, the better for the patient. Urotropine, however, is occasionally useful in preventing complications in the gall-bladder and the urinary bladder.
Of the vaccine treatment, both in typhoid and paratyphoid, I have had rather a long experience, but I have never been able to obtain such brilliant results as those which have been put on record by so many authorities. I generally recommend it in those atypical cases of typhoid and paratyphoid which run a very long course, with low fever, while the general condition and pulse are fairly good. In such cases the vaccine treatment is sometimes useful.
I may, perhaps, be allowed to say a few words on the prophylaxis of the disease. There is no doubt, in my opinion, that the principal method of prophylaxis is to be found in the anti-paratyphoid inoculation. For many years, since 1905, I have carried out in Ceylon a combined inoculation against typhoid, paratyphoid A and paratyphoid B with satisfactory results. The mixed typhoid and paratyphoid A and paratyphoid B vaccine is based, like every other mixed vaccine, I think I may venture to say, on the experimental work I carried out in 1901-02 in Professor Kruse's Institute, when I was able to demonstrate that a rabbit inoculated with two or three species of bacteria produced agglutinins, and not only agglutinins but immune bodies, too, against all the germs injected, and the amount of agglutinins and immune bodies for each germ was the same as in control animals inoculated with one species only. Moreover, I was able to demonstrate that when immunization is obtained by one injection, the amount of immunization so obtained is not in proportion to the amount of vaccine injected. Provided you use the sufficient minimum quantity to produce the maximum immunity, you will obtain the same degree of immunity whether you inoculate an animal with that minimum amount or with a dose three, or ten, or twenty times as large. The mixed typhoidparatyphoid vaccines I now generally use are prepared with broth culture killed by heat, and with carbolic salt emulsions without any heating. I may say at once that the latter vaccine, in my experience, is to be preferred, as it produces a milder reaction, and apparently it induces a larger amount of agglutinins in the inoculated people.' Of this vaccine I give j c.c. the first time, and 1 c.c., or occasionally i c.c., a week later, in the arm, subcutaneously. It is also to be noted that very good results can be obtained even by giving a single injection.
The reaction is never very high in the inoculated persons, and, as a rule, they are able to resume their duties twenty-four or forty-eight hours after the injection. As demonstrated by myself, and more recently by Professor Dreyer, Ainley Walker, Gibson, and others, including Fleet-Surgeon Bassett-Smith, these inoculations produce agglutinins and other protective substances for the three germs -typhoid, paratyphoid A and paratyphoid B. Moreover, the amount of protective substances is not less for each germ than in control individuals inoculated with mono-vaccines.
What are the advantages of the mixed vaccine ? The principal advantage is, that by a simple and rapid procedure, which takes exactly the same time as an ordinary typhoid inoculation, we are able to immunize soldiers against three diseases at the same time. It must be remembered, as was shown by Professor Dreyer, Ainley Walker, Sir Bertrand Dawson, and others, that paratyphoid A and B are not rare diseases; they may be rare in northern countries, but they certainly are not rare in countries like Serbia, for instance, or in Gallipoli, or in India, or in Ceylon. It must be remembered also-a point which I have tried to emphasize during the last ten years-that mixed infections occur, and they are not rare. I have seen several cases of mixed typhoid and paratyphoid A, typhoid and paratyphoid B, paratyphoid A and paratyphoid B. In fact, I may mention a case which I published three years ago: it was a case of triple infection with typhoid, paratyphoid A and paratyphoid B; and I do not think any doubt can be cast on the diagnosis of the case, because all three germs were found in the stools, and the blood contained agglutinins for those three germs. Moreover, the agglutinins were specific, as shown by the absorption test.
Then with regard to objections raised against the use of mixed vaccines. The most usual objection is that a mixed vaccine will probably give a much smaller amount of protection for true typhoid than does the ordinary typhoid mono-vaccine, and that typhoid being so much more important a disease than either paratyphoid A or paratyphoid B, it will not do to run that risk. This objection is not based on any experimental work; on the contrary, all experiments carried out so far tend to prove that the mixed vaccine induces the same immunity for true typhoid as the simple typhoid vaccination.
In my opinion, the only conclusion we can come to is, that the mixed typhoid, paratyphoid A and paratyphoid B vaccine should be used as a matter of routine in enteric prophylaxis, instead of the ordinary typhoid mono-vaccine.
